(Mathematics) QUADRATIC EQUATION 


DPP - 02 
(LOCATION OF ROOTS) 
SOLUTION 
1. Find the values of m for which both roots of equation x* — mx + 1 = 0 are less than unity. 
Ans. (-©,-2) 
Sol. Let f(x) = x? — mx + 1 
Apply 
(i) D20 
>m? -4> 0>(m+2)(m-2)20 
> m< -2andm œ 2 
(ii) a.f(1)>0 
> (1-m+1)<0> m<2 
Gi) atp<2>5>m<2 
From (i), (ii) and (iii), we get 
m < -2 
2. For what real values of m both roots of the equation x* — 6mx + 9m? — 2m + 2 = 0 exceed 3? 
Ans. (Z, o) 
Sol. Let f(x) = x? — 6mx + 9m? — 2m + 2 
Apply 
(i) D20 
36m? — 36m? +8m -8 > 0 
m21 
(ii) a-f(3)>0 
1-f(3) >0 
f(3) > 0 


9 — 18m + 9m* —2m+2>0 
9m? —20m+11>0 

(m— 1)(9m— 11) > 0 

m < 1andm > Ë 


(iii) a+B>6 
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6m > 6 
m> 6 
From (i), (ii) and (iii), we get, m € (=, co J 
3. Find the values of m for which exactly one root of the equation x? — 2mx + m° — 1 = 0 lies in the 
interval (—2, 4). 
Ans. (—3,—1) uU (3,5) 
Sol. Let f(x) = x? — 2mx +m? — 1 
Apply 
(i) D20 
4m? — 4(m? — 1) > 0 
4>0 
It is true all values of m 
(ii) f(—2)f(4) <0 
(m? + 4m + 3)(m? — 8m + 15) < 0 
(m + 1)(m + 3)(m — 3)(Qm— 5) < 0 
m E (—3, —1) U (3,5) 
From (i) and (ii), we get 


m E (—3,—1) U (3,5) 


4. If the equation ax? + bx + c = 0(a > 0) has two roots a and B such that a < —2 and B > 2 
then 
(A) b? — 4ac > 0 
(B) 4a + 2|b] +c <0 
(C)a+ |b] +c =0 


(D)c <0 

Ans. (A,B) 

Sol. Let f(x) = ax? + bx + c 
Apply 

(i) D>0 


> b? — 4ac > 0 
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(ii)  af(—2) <0 
>4a-2b+c<0 
(iii) af(2) <0 
=> 4a+2b+c<0 
5. Find the value of ' A ' for which 2x? — 2(2A + 1)x + A(A +1) = 0 may have one root less than 
A and another root greater than A. 
Ans. (-©,-1)U (0,0) 
Sol. If f(x) = (k-—a)(x-— 8), 
then f(A) = (A— a)(A— $) = ive as the two factors are of opposite signs by given conditions. 


Also roots must be real 


1 
-A208(22 +245) 

w 4)... . a. 
=8 (a+5) t3 is +ive, which is true. 
Now f(A) = — ive 
=> 20? —2(2A + 1)A+A(A4+ 1) < 0 
or — 2? — À < 0orA(A+1)>0 
orà<-—1orà>0 


6. Find the value of ' a ' for which the equation 2x? — 2 (2a +1) x + a(a — 1) = 0 has roots a and 
B such thata < a < B. 
Ans. (-œ,-1)u (0,0) 
Sol. Let f(x) = 2x? — 2(2a + 1)x +a(a + 1) 
The condition for a to lie in between the roots is 
af(a) < 0 
> 2a? — 2a(2a + 1) + a(a + 1) < 0 (- A = 2 > 0, so f(a) < 0) 


> —a? —a < 032a? +a>0>a>0Qlora< -—1. 


7. Find all values of b for which x? — x + b — 3 < 0 for atleast one negative x. 
Ans. (—,3) 
Sol. Givenx?—-x+b-3<0 


For at least one negative value of x. 
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The coefficient of x? is positive. The expression on the left-hand side must be positive at 


infinitely many points. It can be negative at least one point if the smaller root were negative. 


1 — 13—4b 
S 


> V13- 4b > 1>13-4b>1 
>4b>12>b<3 
> b E (—%,3) 
8. Find all possible parameters ' a ' for which f(x) = (a? + a — 2)x? — (a + 5)x — 2 is non +ve for 
every x E [0,1]. 
Ans. [-3,3] 
Sol. f(x) = (a? +a -— 2)x? — (a + 5)x — 2 
Case I: Ifa +a-2>0 
(a+2)(a—1)>0 
a E (—00, —2) U (1, 00) (1) 
~ f(0) < 0 > —2 < 0 (always) 
f(1) < 0 > a e [-3,3] . (ii) 
< from (i) (ii) a € [-3, —2) U (1,3] 
Case II: Ifa +a-2<0 
a € [-2,1] . Gy 


(A) IfD>0 
(a+ 5)? —4(a? +a-2)(-2) > 0 
(a+1)?>0 
aER . (iv) 
and f(1) < 0 &f(0) < 0 
a E (—3,3) (v) 
from (iii), (iv) & (v) 
a E [—2,1] 
(B) IfD<0 
(a+1)} <0 
a= 
-. from case (I) & case (II) > a € [—3,3] 
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